Patients with chronic ischaemic heart disease and a history of rayocardial infarction or who present with exertional or spontaneous angina suffer a decrease in left ventricular pump function during recovery from anaesthesia and in the period immediately after operation. This decrease is reflected in an increase in pulmonary capillary wedge pressure and in a decrease in stroke volume and cardiac output.
Latent heart failure is defined as the absence of clinical signs either on effort or at rest and the presence of haemodynamic changes only on effort (Burkart, 1970) .
Patients with ischaemic heart disease have latent heart failure, as indicated by the fact that exertion tests (Lichtlen, 1977) or rapid atrial pacing (Kotter, Schuren and Schroder, 1978) can cause disturbances in left ventricular performance. Arousal from anaesthesia has a similar effect (Pinaud et al., 1978) . The present study was undertaken with a view to describing the haemodynamic pattern in the period immediately after operation in the patient with coronary artery disease undergoing abdominal surgery.
The effects of two methods of anaesthesia were compared.
PATIENTS AND METHODS
Twenty patients with chronic ischaemic heart disease and a history of either myocardial infarction occurring more than 6 months previously or angina pectoris either at rest or on exercise were studied. All were in sinus rhythm and showed no overt clinical evidence of even early left ventricular failure. Treatment of the coronary artery disease had comprised only anticoagulants and nitrites. None of the patients received amiodarone or a beta blocker. There were two groups: group I, 10 patients, average age 69.8 ± 5.2 yr, who received balanced anaesthesia; group 11,10 patients, average age 68.7 ± 8.2 yr, received neuroleptanalgesia. All underwent abdominal surgery of about 2.5 h duration (average).
Haemodynamic monitoring
On the day before surgery, under local anaesthesia, a triple-lumen flow directed thermodilution balloon catheter with a 7-F DesiletVygon catheter introducer was inserted to the pulmonary artery via the femoral or subclavian vein. The position of the catheter tip was monitored by the pressure contour tracing. Pulmonary wedge pressure (PWP) was measured using a Hewlett-Packard B/C 1280 pressure transducer and a Hewlett-Packard 7810 B recorder. Cardiac output (CO) was determined by thermodilution using a Roche cardiac output monitor. Mean arterial pressure (m.a.p.) was obtained by direct cannulation of the femoral artery, using a 5-F Desilet Vygon cannula, or of the radial artery, using a 4-F Seldicath Plastimed cannula. Heart rate (HR) was measured by continuous recording from a standard e.c.g. lead (Hewlett-Packard 7810 B). From these measurements standard formulae were used to calculate stroke volume (SV), systemic vascular resistance (SVR), and left ventricular stroke work (LVSW). These variables were measured at different times: on the morning of operation before premedication to obtain baseline values (B), on recovery from anaesthesia, with the trachea extubated, during spontaneous ventilation with oxygenation from a nasal cannula (R), 1 h after operation at the patient's bedside (R+ 1), 2 h after operation (R + 2) and 4 h after operation (R + 4). At times B and R, acid-base indices and Pa o , were determined.
Anaesthesia
Group I. Premedication was atropine 10 ug kg" ' and clorazepate 1 mg kg" ' i.m. given 45 min before induction. Phenoperidine 30 ug kg" ' was given i.v. and anaesthesia induced with a 2.5% solution of thiopentone 5 mg kg" '. Suxamethonium 1 mg kg" ' was given to facilitate tracheal intubation. The lungs were ventilated artifically with 50% oxygen in nitrous oxide in an open system using a Pesty-Technomed RPR respirator. Anaesthesia was maintained with repeat injections of phenoperidine 1 mg every 20 min. Pancuronium 80 ug kg" ' was given i.v. and repeated if required. At the end of anaesthesia no antagonist was given.
Group II. Premedication was atropine lOugkg' 1 and droperidol 150ugkg"' i.m. 45 min before induction. At the time of induction droperidol 150ugkg"' and phenoperidine 30ugkg"' were given i.v., followed by 2.5% thiopentone 2mgkg"'. Pancuronium 100 fig kg "' was given to facilitate tracheal intubation. The lungs were ventilated as in group I. Anaesthesia was maintained with repeat i.v. injections of phenoperidine 1 mg every 20 min, droperidol 5 mg every 40 min and, if necessary, repeat injections of pancuronium. No antagonists were used.
All patients were given 500 ml of 5% dextrose in water during operation. Intraoperative intravascular volume was restored by infusion of a modified liquid gelatin (Plasmion) in doses of 500 ±200 ml (group I) and 650 ± 150 ml (group
ID-

Statistical analysis
The distributions of data were normal. Data were expressed as mean values ± SD. A two-way analysis of variance was used to determine the variations of haemodynamic data within groups between baseline and recovery, between the two methods of anaesthesia, and interactions.
RESULTS
Changes in acid-base balance and .Pa Oj {table I)
During recovery from anaesthesia there was a significant (P<0.001) increase in Pa o , in both groups. A significant decrease in pH (P<0.01) occurred in group I as a result of a non-significant increase in P&co^ but not in group II. There were no significant differences between the groups on recovery from anaesthesia. 
Baseline haemodynamics {table II)
Haemodynamic values before operation were similar in both groups and can be considered normal for the age group concerned. This points to the absence of early overt heart failure.
Haemodynamic changes from baseline
Recovery from anaesthesia (R). In group I (table III) statistically significant increases occurred in PWP (to 15.8 ±4.4 mm Hg), SVR, m.a.p. and HR, and there were decreases in SV, and CO.
In group II a similar haemodynamic pattern was seen, but with less pronounced changes (table IV) . The only statistically significant changes were an increase in HR and SVR, and a decrease in SV. PWP increased to only 10.7 ±4.4 mm Hg.
The only statistically significant difference between the patients groups during recovery from anaesthesia was for PWP (P <0.02). There was an interaction between the two types of anaesthesia and PWP variations (P<0.01).
The shift in the ventricular function point was downwards and to the right ( fig. 1) .
The period immediately after operation. In group I (table III) there was a gradual recovery of PWP, CO, m.a.p. and SVR to baseline, while SV, although greater than during recovery from anaes- thesia, remained low. In group II (table IV) , despite identical filling pressure values (9-10mmHg) stroke volume and cardiac output were greater, SV returning towards baseline. Differences between the two groups were negligible.
DISCUSSION
The changes in Pa Oj observed during recovery from anaesthesia can be attributed to oxygenation by nasal cannula. They cannot be responsible for the haemodynamic disturbances observed. The same is true of the very slight changes in acid-base balance.
In the patients receiving balanced anaesthesia (group I) the period of circulatory instability normally associated with the period of recovery from anaesthesia was marked by an increase in PWP to an average of 15.8 ±4.4 mmHg (maximum 25 mm Hg). Despite this, SV and CO were depressed. Resistance to ventricular ejection was increased. The increase in PWP was not a result of fluid overload since replacement was modest and PWP was not greater than 10 mm Hg during operation. The haemodynamic pattern reflects an impairment of heart pump function associated with recovery from anaesthesia. This pattern is a typical example of latent heart failure triggered to overt disorder by recovery from anaesthesia. The major component is an increase in PWP, which, in some cases, may cause pulmonary oedema. Careful fluid replacement regimens for such patients are essential during both recovery and the operation itself. As filling pressures return to normal over the first few hours after operation, the danger of pulmonary oedema diminishes.
With neuroleptanalgesia (group II) the haemodynamic changes were less pronounced. PWP was less than after balanced anaesthesia, particularly during the recovery period. There was an interaction between the two types of anaesthesia, and PWP changes. In the patients receiving neuroleptanalgesia, PWP did not reach levels associated with a risk of pulmonary oedema.
It is very likely that droperidol contributes to the maintenance of normal pulmonary capillary wedge pressure through its systemic vascular effects which limit the increase in afterload. Some investigators (Samii et al., 1980) believe droperidol decreases peripheral metabolic requirement during recovery from anaesthesia, thereby preventing an abrupt, marked increase in oxygen consumption during the period immediately after operation. In patients with ischaemic heart disease this effect may be beneficial if it prevents an imbalance between myocardial oxygen availability and demand. This hypothesis cannot be confirmed or refuted on the strength of the present study, since tissue oxygen demands and myocardial oxygen consumption were not measured. 
SUMARIO
Pacientes con enfermedad cronica de corazon isquemico y antccedentes de infartacion del miocardio o que presentan angina espontanea o de esfuerzo, experimentaron una disminucion de la funcion de latido del ventriculo izquierdo en el curso de la recuperacion de la anestesia y en el periodo que siguio de inmediato la operation. Esta disminucion se reflejo por un aumento de la presion capilar pulmonar opresiva y una reduction de la descarga sistolica y del volumen-minuto. Se estudiaron a dot grupos de 10 pacientes de este tipo, clinica y hemodinamicamente comparables: se administr6 una anestesia equilibradaa 10 dc cllos y una neuroleptanalgesia a los otros 10. Los trastornos dc la funcion ventricular izquierda fueron menos acentuados en el grupo con neuroleptanalgesia. Se observo una diferencia significativa entre los grupos en lo que se refiere a la presion capilar pulmonar opresiva en el curso de la recuperacion de la anestesia (anestesia equilibrada 15,8 ±4,4 mm Hg; neuroleptanalgesia 10,7 ±4,4 mm Hg: P<0,02). Habia una relacion entre el tipo de anestesia y las variaciones de la presion capilar pulmonar opresiva (P <0,01).
